Abstract-With the increase in size and application are of the communication network, more attention has been paid to the invulnerability of mobile ad hoc network. By analyzing the working mechanism and key techniques of the Ad Hoc Qos routing models, the searching for the most optimal routing is NP-hard problem. There is only suboptimal routing available because of the rather high complexity of the algorithm. This paper analysis the Qos parameters firstly, then build the quantum multiprogramming model considering the link distance, node power and time delay to choose the optimal route to transmit the data effetely. Simulations and comparisons with some typical route algorithms show that our algorithm is robust and effective.
I. INTRODUCTION
With the explosion of wireless network, the activity of mankind has been impacted, in the infrastructure network structure; the medium for fixing center will be regarded as the relay station to bringing about the connection of two mobile equipments, so that the data is transmitted. The relay station, such as an access point, was given an excellent feature to control the position of mobile equipments, which is just the same as the router. But these equipments are usually damaged by the extrinsic factors such as war, natural disasters, etc., which will cause the failure connection between the Mobile Nodes, therefore, the traditional wireless network has failed to meet the needs of mankind. In recent years, many experts and scholars have started paying attention to the noninfrastructure network structure, in which, the Mobile Ad-hoc Networks (MANET) purpose is to have the freedom to gain information in anytime and anyplace under a noninfrastructure network structure for meeting the needs of mankind. Therefore, MANET should pay more attention to all fields of application. In MANET, there are typically four kinds of applications such as the private local area network, military environment, civil and emergency, etc.. [1] [2] A multi-hop wireless ad hoc network is a collection of nodes that communicate with each other without any established infrastructure or centralized control. Each of these nodes a wireless transceiver that transmits and receives at a single frequency band which is common with each other, however, they are limited by their transmitting and receiving capabilities. Therefore, they cannot directly reach all of the nodes in the network as most of the nodes are outside of direct rang. In such a scenario, one of the possibilities for the information transmission between two nodes that are not in position to have a direct communication is to use If we implement some works with MANET, Qos is another important problem in MANET design. Different network routing will cause different Qos levels. But it is a Nondeterministic Polynomial-time hard (NP-hard) problem to search a path that meets the Qos requirements in MANET. When the number of nodes in MANET rises, the solution space of routing path grows exponentially, therefore it is necessary to use efficient optimization algorithms.
A quantum computer is envisaged as a collection of 2-state "quantum bits". Quantum computation does calculations on data densely coded in the entangled states that are the hallmark of quantum mechanics, potentially yielding unprecedented parallelism in computation, as P.Shor's work proved in 1994. Two years later, L. K. Grover showed that for an unsorted database with N items in storage, it takes an average number of o( N ) searches to locate a single desired object by his quantum search algorithm. If N is a very large number, this is a significant square-root speedup over the exhaustive search algorithm in a classical computer, which requires an average number of (N+1)/2 searches. Even though Grover's algorithm is not logarithmically fast (as Shor's is), it has been argued that the wide range of its applicability compensates for this. [3] [4]
II. QOS ROUTING MODEL

A. Mobility Prediciton Model
In this section, mobility prediction method utilize the location and mobility information provided by GPS. In our initial approach, assuming a free space propagation model, where the received signal strength solely depends on its distance to the transmitter. We also assume that all nodes in the network have their clock synchronized. Therefore, if the motion parameters of two neighbors are known, we can determine the period of time during which these two nodes will remain connected. Assume that two nodes i and node j are within the transmission range r. To simulate the movement of the nodes in the mobile ad hoc network, we set up a ad hoc network scenario.
There are N nodes in this scenario. Let ( ( )
be the coordinate, the velocity and the moving direction of mobile node i at time t. In our approach, these initial parameters are set with random. We assume a free space propagation model, where the received signal strength solely depends on its distance to the transmitter. These nodes are limited by their transmitting and receiving capabilities. Therefore, they cannot directly reach all of the nodes in the network as most of the nodes are outside of direct rang. In such a scenario, if two nodes can communicate with each other, the distance between these two nodes cannot exceed r. At arbitrary time t, the coordinate of the node i can be represented by (1) , and the distance between node i and node j can be represented by (2) .
Then, the amount of time t, for which the ith and jth mobile hosts will stay connected, satisfies:
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In the mobility prediction model, should choose the most stable link to transmit messages, η positive proportional to the performance of the MANET. η can be calculated as follows:
B. Link Distance Model
In the distance direction, should choose the shortest link to transmit messages, α is inversely proportional to the link distance. When the distance of the link is shorter, the probability of this link is higher. Thus, we can transform negative correlation into positive correlation by subtraction operation and reciprocal operation. 
C. Energy Model
In the energy direction, should choose the high energy node to transmit messages, β proportional to the node energy. A node uses its energy to carry out three main actions: acquisition, communication and data processing. The power consumption to perform the data acquisition is not very important. Although, it varies according to the phenomenon observed and monitoring type. The communications consume much more energy than other tasks, in emission as well as in reception ( To transmit a message of l bits over a distance of meters, the energy that transmitter consumes is given by: 
D.Time Delay Model
In the time delay direction, should choose the low time delay link to transmit messages, γ inversely proportional to the time delay. When the time delay of the link is lower, the probability of this link is higher. Thus, we can transform positive correlation into negative correlation by reciprocal operation. The delay experienced by the last packet which has arrived along the route is another important performance index in MANETs. Since network load conditions will change from time to time during connection, the delay will also change accordingly. It depends largely on the transmission time and processing time. Thus γ can be calculated as follows:
Where is the time delay factor for transmission and is the time delay factor for processing the packets.
MANET is one kind of non-center and distributed networks, each node in the network maintains a quantum state vector function, which can maintain the information of the whole network, including distance between nodes in the network, node energy and time delay between end to end. In the MANET, there are N nodes in it. The node's quantum state vector function which label k at time t can be presented as follows: , , , α β γ are parameters which are related to the performance of the networks. In the quantum searching theory, these parameters are closely related to the quantum operator D. In this paper, when route searching, the node quantum state vector function routing protocol just consider three performances of the MANET. They are distance between nodes, node residuary energy and time delay between end to end. Thus node quantum state vector model can be represented as follows: [5] [6]
, , , e e e e are energy direction, time delay direction, distance direction and stable direction respectively. , , , α β γ η can be considered as the weights of four directions or the probability of three directions.
According to the node quantum state vector function algorithm above, each node in the MANET maintain a table to acquire the information of the whole networks though the node quantum state vector functions. After building the quantum state vector model, how to build wave function model to search the routing to solve the computationally intensive of the classical routing protocols is the following important task. When node i as the source node need transmit message to node j as the destination node, node i will send a initial wave function to the node within one hop of node i. f e e e e d = + + + + .
have the same meaning as node quantum state vector function. They are distance direction, node energy direction and time delay direction. This is a vector function with a constant. The constant d is the index of the destination to judge whether the local node is the destination node and whether these message should go on to transmit. The nodes which are within one hop of the source node will receive the wave function and judge whether d is the local node's index. If the destination node is within one hop of the source node, it will send a confirm message to source node, else local node will correlate the local node state vector function with the wave function to calculate the probability. Source node will select the several high probability link to transmit the message and update the wave function. [7] [8]
1 2 3 4 , , , e e e e According to the algorithm above, the shorter distance link, high energy node and low time delay link will be selected, the probability will be high. The low probability links will be given up to reduce the calculation.
According to the algorithm above, the vector function routing protocol including two parts: node state vector function, wave function. Thus, vector function routing protocol can be described as follows.
Source node will send wave function to the nodes within one hop. The i nction can be represented as nitial wave fu
f e e e e d = + + + + , the wave function model can be described as follows:
Where represents the probability of the node k is selected and the probability of messages send on link ik
If node i and node k are not within one hop ( ), then the probability of the node k be selected is zero. Else node i and node k are within one hop ( ), then the probability of the node k be selected is the correlate local node state vector function and wave function. Three indexes have different dimensions, to solve this problem, this paper normalization three indexes. If source node can't send message to the destination node within one hop, to reduce the calculation, some low probability link will be given up, some high probability link will be selected. If node k satisfied the following condition, the node k will be selected. 
The node within one hop of node n will receive the wave function n f and judge whether the local node m is the destination node. If local node m is not the destination node, local node will correlate the node state vector function and wave function to calculate the probability of the node and update the wave function. If node m satisfied the following condition, the node m will be selected. To research the performance of the vector function routing protocol detail, this paper build a large simulation network environment. In this environment, there are 30 nodes in the 1000 × 1000 networks. To research the relationship of the range of one hop and the success rate of the end to end transition, the result is shown in Fig.2 . The success rate of the end to end transition will increase along with the enlarge range of one hop. To research the relationship of the selected probability and the success rate of the end to end transition, the result is shown in Fig.3 . The success rate of the end to end transition will increase along with the enlarge of the selected probability. But DSR routing protocol's successful rate in transmission is higher than quantum routing protocols. Because complex degree of the DSR routing protocol is higher than quantum routing protocols. The successful rate of two protocols is shown in Fig.5 . This paper build the vector routing protocol which including node quantum state vector function and wave function as an core technology based on the quantum searching theory, considering the link distance, node power and time delay to choose the optimal route by high probability to transmit the data effetely. Comparing with the classical routing algorithms, the complexity degree of the algorithm is reduced. It's more efficient and converge quickly.
